Effect of thioctic acid on pyramidal cell responses in the rat hippocampus in vitro.
The action of two isomers of thioctic acid was tested in-vitro by using the hippocampal slice technique. Various models to induce hyperexcitability of the pyramidal cells were used in order to characterize the drug action. Increases of the applied glucose above the usual concentration of 10 mM lead to a concentration dependent enhancement of the population spike amplitude peaking in a 200% increase at a concentration of 30 mM, whereas lower glucose concentrations result in diminished amplitudes. Both isomers of thioctic acid antagonize the hyperexcitability to a different degree with IC50's of 43 microM and 281 microM for the l- and the d-isomer, respectively. As thioctic acid passes the blood brain barrier very well, these results might suggest a protective action of thioctic acid on the brain during hyperglycemic episodes in diabetic patients. Regarding the mechanism of action, thioctic acid firstly reverses the effect of 6 mM calcium in the superfusion fluid and secondly reverses the effect of apamin, an highly selective neurotoxin of bee venom, acting as the most specific blocker of the small conductance calcium dependent potassium channel. As this channel has been described to occur also in liver, an interaction with it may underly the central and peripheral action of thioctic acid. Together with the already available evidence, these experiments support the hypothesis that thioctic acid can be regarded as a stereoselective neuroprotective agent preventing cells from being damaged by excess of calcium or hyperexcitability induced by blockade of a specific class of potassium channels.